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1 

p ^v-^-y/^ • ^ y*s=u • #?y is—fr^ftZ^Tyi/ 

ra«^>f^5 • . r^ir* • ^y (sd 

ram) ^-=ey • ^>-^ 

f^^ao TStR $ jfLfcS&Ex— fft&^y ^-r 5 

^ ^flf* SDR AM<Dii#lijf)^E~ Kid 

ffia-rssii^tes-^- Kt«u *5j:t/»a**>f 30 

f^ts r^di^ ft* 1 *±t;» 2 t V 

3. • ^y ^T-eibf^i-s ± 5f-* WE^ty^s 
DRAMSr^p^7At5*aSr«i5, 
r & Sr^m^-r^^-V r^SDRAM 0 

x>r-<- h£tifcf?4:* WE* feitrEfTi' 40 

RAMr^M 
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fctf)^ * 'y^SDRAMr^^o 

^®^^^6ii*Do^^i^|fi8^^y»^^e# 

t «r#* 1 E*cO=>r^ y^S DRAMr 

ir^-^^ey (sdram) ^v^Srfiix., 

ti\ *2<&;*^y •/^■TWCjftBSftt, mfE 

Jg2co^y • • TWrt^2(^7-^tT?:I 

-CStjfE^2co^^y '/<y^'7Kl:^iit mi 
EM 2 <7>frr =i - ^{c J: o TStR £ ttfc iuEJg 2 c^»x - 

iuE^ 2 Oir V ^ ±t*gS i- J: o T 9 y $ n/c^- ^ tT 

6©R)B^*yiftKaot, WrEJK2^>try h • 7^ 

»a*»f^*^S&E=¥^r SDRAM^IWB*2 0 

SDRAM/^^i:A*^5f-^^ mjE^2cDir 
^itl^iotg^ot, StJE^2c0^^y 
^ •7Wl:tii*, ^f9Sjft c t :, {-mlE^2c7)^r-Y5/ 

^SDRAM^^fflAJWf-^^ SuE^20fT 

u^^^^feRjiiu WE^2^tTUv ? ^^{c:^^ 
tL^5SuEx— ^ff«4. ft#Ji-, S5EM2(^^^y • 
^ • T W*»blWrEJIS2(0-fe^^l»*»K«EUJStL, * 
(c, mjE4#^^[^^^-=ey Kfttc^oT, iuE^2(75tT 

1 Ett^^^ ^ >^ SDR AMt^M ^ 0 

^^^^1-5, r ^^4#©iri-5fS*3glEtt^^^>y 
SDR AMf/W 

m<ti-^if*JliE«c^^r-r yzs* SDRAM^V 
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5IB*K 1 mM<D*-r y ^SDR AMf/M * c 

^r-T y*s^n?41r^ y9 • 9>^A • 7^ir* • * 
y (^y^SDRAM) 7^-f ^fC&^T, ^cz 

HJH^t^ • 5^ • ■ y (sd 

RAM) /^^^{tS^T^^^ -tfVO-* 

if y h • ^^fcfrciwrie^y • ■ r w 

icSSfcSixrt:. tuta^ff x = — y K: J; o Til^ $ nfcmllS 

JfflE-fc ^*if«»fc: £ o T ? y ^ c^ftfcx- 
yzf*<£fy. 

mfflB-fe ^ * *MVB 1 mffEtT u v> * * £ <7> ffl fcfStfibfts 

yttm-tto-c* WEtr y h ■ ^^^{-^ffi-r^BufSx 

fulfil y SDRAMCA^JWr-^^ MIS 

ty^wisaotgsiot, tWB**y -/w • 

7KI:*ii^ IBrBi 9 Sbf^'t'^SulS^ri' SDR 
AM*> & til* £1x57*--* BlTlBfT^^*<0*^fc 

%ri^, frisky • - r u^frhwi^^^ms 

*iX^f--T * MfiHP SDR AMOltlf^- Kfc 
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4 

pOl" ^y i/-HtT**o 

»fPO«lc, *$J;tttinE**y - • 7 wfrtcana 

*>ss£R*t^ sWEWi«ay— h**tt, try h ■ 7^ 
10 • tk y *tr*fe 

2] !2C0M^t^ y* • • 7 

^ir^-^^ey (SDRAM) /<y^lrtit5^r 77 s 

y Y • =7 4 ^&1&Xmmn2(D**V • ■ 7K 

buIG^ 2 <07*-**t«:9 y ^-T 5» 2 ©-feV^iiW* 

mjf£^ 2 Oir «t o T 9 y =5~ £ titzf— * ff 

mwm 2 <D±>xmm mmm 2 <nnuv* 9 1 <om 
\z.nvhti. *R*ix*s(ria*-tyvaSDRAM<o4<F 
*ora»**y»fi«w«oT. WE*2<7>try h - 9^ 

TsTy^tt^ »ii*»fP I PKM[|E*ir y>» SDR 
30 AMCA*^57-^^, fitjfS^ 2 <7)ir V^lfiH^^ 
ioTtSot, mj|5^2(D^^y • -7WC 
S5A^ «EBt9Kif^ctiK*WBjR2©*-yy'>iLSDRA 

^tTfi. milE^2o^^y «^y^-7W^ 

bmilS^2coir>'^iiitJl^{cifai$iXs flulE^S 
yftfPfcttoT, «WEJH2iOffU^^«C» 

40 3] lWrlE^^ry^a. SDRAM^n^^ ^ > 

5»*3S9Ett^^D^9^^ • #y *tf*fto 

I«*q(14] ISE^rt 7^ SDRAM/D ^7 ^ V 

*yi/-WT*So 

50 
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[0 0 0 1] 

• • T^ir^ • (SDRAM) T^-f * 

s/a. • #y s/-fcHi-5 B 

[0 0 0 2] 

[t¥*c7)S«] Bl*JitfH2tt. S^PSDRAM, m 
l:2Mt f 5/ h X 4 I /O X 2'*># 3/ 

(#ll;tft, lMh'^X8I/OX2^, 5 1 2M 
try hX 1 6 I/OX2/^4« 0 *i»4SRA 

y • (14 A, 1 4 B) *5«tt5StJ£i-5fT7 ff 3 — 

?(16A, 1 6 B) £, ^3-^ (1 8 A, 18 
B) fc % ir>^lfiffi« (2 OA, 2 0 B) t, 7 s — $ • 
5yf (2 2 A, 2 2B) <b^ttTl^ 0 r—PAt) 

/ai^777 2 4ii ^^yrw (i-ftfrt, 

>fl4A4fcfiUB) ^»ia*n*7 f -^Srg»9. 

«TK (t4btTWl4A4fclil4B) 20 

[0 0 0 3] ^SBJiOttil&SixS^T 1 ^ • 9*y9 
(CLK) fiffi, (CLK/^ 
^77) ^A*$fu^> 0 CLKfi-§-ft, SDR AM 1 0 

5o SDRAM10OA*(t CLKjffOi±l9xy 

• (CKE) ft, ^P7^ '^^-^ 
'^^77 2 8 (CKE/<j/77) KlA* <**L5 0 CK 
E/<y77 2 8lt CLK/<:x77 2 6fcJ:yt;U7« 30 
y7l/^>a • 9*y9 3 0l£, ^tti^Sr^x 

3 D CKEft, ^ttlB^fcSCLKW-S-SrT^^^^ 

— K, Sfctt-fe/P7 • y 7i/yi/a • KSrHltt-f 
5 0 ir/U^ • y71/^i/a^P7^3 0£5J:I>*n— T 

[0 0 0 4] 7K^«/<3f77l 214, T Kl^^A^J 40 
A0-A1 1 9 , 7K^« ^ • 7^f>34 

£&T, 3vyK«f^36h fyx^-^ (16 
A, 1 6 B) i, ?IJx = — >^ (1 8 A, 1 8 B) £ , > 

— ^Vv'-^ • n>- hD-/l/ (38 A, 38B) ir , *c 

— K • 1^**4 OiC tf#Srffi^i-6o x-^A^J 
/ffl^5/77 2 4ll DQ0-DQ3i:ftSt5AA 

[0 0 0 5] =i-^>- K • 7*3 — ^3 6 ft, JKOfcra-^^ 
K«#Srffl*U §S5A*fltr^ot, SDRAM 
1 OOBfao»fPSr||fTi-*o AI«4SDRAMiff 50 



^Hg^F 10-134572 

6 

^ffilft'K K£:S8*5 t , SDR AM 1 0 

ft, 7 • 7^^Sitftofcr Ku^i:iot# 

(-> •&*fMt sl K SDRAMft x — ^A^j/ffi^ 
(I/O) 7^yDQ0-DQ3C§®ofcr-^^ 
T Ki/x . 7-ry(:§l(o/:7 KV^te-ko-CWftSix 
S^O^-=ey(fc«^»iitfo SDRAMKf^ffi 
*fc, =i-^> K • r^- ^3 6ft, ^y77A*SrSE 
5 0 rtTV^^rA^ft, ^y^aiJR (CS) , ff T K 
^•^ho-y (RAS) , ?IJT • ^ hn- :/ 

(CAS) , — ^ (WE) , ^V'^aK 

(BS) A^Sr^TLTV^. 1 Offtflsfc ±*ttf, = ^ 
yK*73-^3 6lt =»-^^Kflr*SrfTr • # 

3 21^*:, t>7 • y 7Uy>3.»f^SrHtTi- 
5 e ffio»^^±tL«, a-ev K - r^-^3 6 ft, 
— K ■ 4 ot, (l 4 a, i 

4B) <Dtztb<D<n/?m$iy* y 9 (16 A, 1 6 B) 
ir, ^g-^^ey • '<l/9<Dtc#)<Di/— ir>is-*/l, • f 
n— ;V-7uy9 (3 8 A, 3 8 B) t\Z s n-^^Klf 

^^^eyi6{^T-ft, £Ji9 4fctt*T9^^T* = ^ 
> K • f^^iaotfn- K^tL^IfSDRAM 
=^>- KfCtSS LT^5 0 K • I/^^4 Oft, m 

ZLt£* &**V • s<>9 (14 A, 14B) 
^Yxx—fi, (3 8 A, 3 8B) fc$lj^ff^£^;t 5^ * 
^^y • s<Z/?(Dtz#)(Di/— tr^is^/l" ny}^n- 
ft, §^^y ■ '^^fcBKgl-**^— * • 5y^Sr#J 

»t5o K • 1/^X^4 Oft, 7K^'^5/77 

l 2 ^STA^f-^^^ H3fc**ix5J:5 
£\ WfP-=E~ K, CAS#Wa, *h<D?^y> 

(BT) , h^ft^Sr^n^^^ V^-T^o #^ 

■=ey -^<>-^ (14 A, 14B) <Dtz#)(DfT/Wm#l 

(4 2 A, 4 2B) ft, #^^y -^^^ (1 4 A, 1 
4B) luilt^ #tTT3-y (16A, 16B)*5 
<t^Jx3— y (18 A, 18B) ^r*J«1-^, 0 
7 ' ' -^^9Kt) (DQM) ft, x — ^A*/£±i 

•ft'<y?T 2 4^Sf«lEStt, SDRAMf^lO^r 
-^A^/Sfcftx-^W^l^-r^TSr, 
L*fc(4^^^L*V\ H 1 KliSi-J: 5 fc, SDRAM 

[0 0 0 6] fu^LfcJ: f^^DRAM^ D a nft, - 

irk. ^^^tf±^^nTv^^ 0 sDRAMOTti? (^ 

x.fts ft, fH£$*i/r^5„ l 6 

Mtfy hf53^DRAMMD p pCOli2gfCft, ©J^IhISS, TK 

ixfc ^ n ^ ^ COIECO^i y v^T^KSf 6 t V ^ 5 
tlXl^ Q ^bfC, 7K^IMC, CASfiffe* 
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IB. /<— * * h • ^VJXfi, K • 

l/^^ • -fey h • ^/WpIC* T K^A^AO- 

[0 0 0 7] gi^DRAM^ x ^n^^fcT!;-^ 

I^Stf. S^riCIt «1|ISDRAMI1 

££>t-. g*SDRAMfl DRAMW^;^ 
W (t RC ) ^oiOTRAM^yf^—^ (t RP ) 

7«^-y •/Wl:J;ot, ISSDRAMIt ^V^^r 

X — LT*5 9 (orderly) % iSitfS 

DRAM^, SJ3^*nTV^^V>2oCO^-— :/>- • 

Lfc^oT, I$SDRAM(t JSfctO J: 5 *v^< o^co 30 

^oJ:t/i--<Tco^^y • r^-fe^»c*hJ-*^BfH<c 

[0 0 0 8] 

o»^wib*«^**. *s ir^ra — ^y -^^d** 

tl:J;ot N SfpSDRAM(^14«gSrBS:#-r4-i:^fc 40 
[0 0 0 9] &&W<Di&<D g tttt, ^^y • KWO 

[0 0 10] #3B9ifc«fc*Uf> -vvu^-^v^ • T— =^r 

^^^^fcctt/^D^?-^^ • • #y >— 

ir^-^^ey (^rt y SDRAM) x'M*!;** 13 
»^tv^'7^'7^t^^^y (SDR 

am) ^>^£{§;L, :osDRAM/<y^(t * * y 50 




8 

try b • vSrSr^^-y • • 
a>yijSr«tRi-5« ^^^Afcr^-fe^prtt/jrfi 1 ^^* 

? k<omfc&\fb1n. ifrJtt^^tr^SDRAM 

•ii^Bf^* f-** 2/ V» SDRAMCA^^jxSr- 
*Sr. ir^*i#ffigU:«fco-Cg:El), ^^y • • 
T Wf fc»iitf o Bc»91^ludrtS'^SDRAM 
^feffl^SJxSx — ^^Ts SDRAMWbittito 
tTU^^^4tt5r f -^fi 1 f4. ^^y 
^ • T Wd>fe-fev^it«»lc:|JtajSix, 
^f^»^-=ey®)^{c^or. ffu^^fdB^W^y— 

h£*t5o ^rf7^SDRAM^D^7At^i 
sMKtt&iU Sii^^^/l-^^mSDRAMcOiiS 

[0 0 11] fc5V^f4^/!: N *i*WKJ:^tf. -^yw^- 

^ • y l/ff A - T^ir^-^^-y (^r^r SD 
RAM) ^(^doV^T, 7 P P^7-7 7 ? ^-^t^> / 

• ^y v— ^*ff1-5*&T*fcoT, 

^ . y^^rju • r^-fe^ • y^ey (SDRAM) 
Zi&rtZ^'ry?^^ ^^y • ^ 

T^^y • • TU^^m^thtz, ft^r^-yitZ 

ItT^il5^t7^SDRAM^O^^ 
SDRAMi:A^$ti5r-^?r, ir J: o 

t^ot, ^^y • • r u-r gg® 9 

tft^^lC^-v 5/i/aSDRAM^5){l|*$^r-^ 
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[0012] 

*-^y (DRAM) , fci^C^DRAMIt 
V^T, #(C^B^i-5o L*»U 4*fc«SiVj\ &3VM4 

tfi:»ol^ OTgfBSr t 5 r. t *-C# 5 n t 

1 6Mfy h SDRAM (2Mtf 5/ h X 4 I /OX 2 s< 
is?) \a\,^XUm°tZ>o ffiOSDRAMO«S, * 

[0 0 13] H4*3j:Wia5f*, *JSM^i5^t 
aSDRAMlOO^^Py^gtfc^o SDR AM 1 
0 0JbCD8 k tfy hf/t&^Wis*. 1 0 2(4, #SDR 
AM/^iJ' (10 4 A, 10 4B) <Dtz£><D4 k b 

v 5 *^) (10 2 A, 10 2B) SrWLT^So KTfc: 

«T©R«I4, /^^A (1 0 4 A) *5±VHiti- 
✓<>^B (10 4B) *5«tt^BKg"t-5ff 1 0 2 

ftKWH:, /H» "t ^ h" jail* (D^m^A, 

s> h" i4, r^-fe^SftTV^SfT^tri^^^KISEKfc 

v^rtt* r^-fe^SftSjMtefcvs f4, 40 

tao T^H * ttfc SDR AMT W A* (OtmTttffi 

[00 14] SDRAM^y^A^^T^f^^-f 
^nSir, BBati"5'fe^^*l»«»l 0 6 A 

l:<tot7yfStl5^ 1 0 2 AtCf4B:« 50 
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iC(ESI*ixftV\ ^<£>^£f4, ^t^>^10 2A^ 
ft0^t?r^It§ri:^L(C, SDRAM7W10 
4A^ y yu^yiy^^tii^ £ «\ fc5v^4frL^f? 

-rsi:, ^ v-n. 1 0 2 AKteass 

tl, ^t7^10 2ATU t^CASf^Mrt 

^TCOttSlt) =»"^V K(4x SDRAM7W (10 4 
A, 104B) WSRAM^rtr^ ( 1 0 2 A, 1 

0 2B) Irgtf-^^^LtMU SDR AMT 
W (10 4 A, 10 4B) *racSffcr^-fe^L4v\ 

[0 0 15] ^r>^SD 
RAM7-=3rT^ft(j:, D R AM;* ]) C0(^— 

£o;L-C, p^y o#t>i*IBSr«^S*5r: iricfcoT, 

£ix5 SDRAMI4, SRAMMt 

[0 0 16] fTl^*^ (102 A, 102B) 

#J8SO^+yv'aSDRAMIt 1^— co^^V^ 
(*Mftl0 4A, 10 4B) \z&ftW)i / E%:mft£"£ 

?SDRAMO^^ey -^yKdKWUT, *H±2fS 
O^^ey • K«tft5 (El2*5±t;Bi3# 
BH) . 

[0017] H4-H6 icjsivr. -rsu^-so? . r 

V^A - T^iTX - ^^ey (^rt^^SDRAM) x 

^^10 0(4, RDH^^S • y^VJ* • r^-fe 

^•^^ey (SDRAM) ^dx.TV>5o :^SDRA 
Mf4, ^^y • 'Of -7K10 4 A^SiBcSixfcfi 1 
X = — ^1 1 6A^tU y^y • -7W10 
4 ArtOx-^tTSra^i-So ir>-^i|*I^l 2 0 A 
(4, t*y h • 1 9 AS:It, ;«^y • /<^^ • 

7W10 4 AK««SixT*5 9, ff7 3-^l 1 6 A 

1 SAjWK^bix, ^-^fifoBfaoWtWii-S. fT 
l/^^ 1 0 2AtfRJt6iX, •feV'^iiilSSl 2 0AC 

Sftfcf- ^tTS:i2titi-6o SDR AM(^) 
^IJv^rn— y 1 1 8 AJ4, * tTl^v^^^ 1 0 2 A(d 

ior^SiLfc^-^fTOBfaoMSraRI-S. 
[0 0 18] ir^^iiitJl^l 2 OAiftl/^^ 10 2 

tv^^t^^sDRAMi 0 oo^w^eyi^ 

Kot, t^^ h-7-fyil 9A(^4t5r-^tr 




11 



£3ltRfttcy- hi"£o wuta^- l 2 1 A 

te, irv^ii*lts 1 2 OA^^It^^^ 10 2 A— x 

LTV^6o fiA^WC^7^SDRAM100 
tCA^frSx — *te, -fe^^ifSSl 2 0 Alz iot 

gsi^n, ^y • ^9 'TKio 4 Atcs^stL 

* 0 Sfefc* BE*9ftflF+K*+y^*SDRAMl 0 
O^fcffl^StbS^— *tt, t?l"v*** 1 0 2AW 
bSSffi^ftSo tTl/^^ 1 0 2 ACt^nSr- ^ff 

i2 0Aca^ wft^nJM^^yfti^fcfleoT, 

frus*;** l o 2 AtciltRfftKy- h£ftfcfc<0-efc 
5 0 #Jx.te, 1 6 AKioTJlRSftfc^ 

— *f?2& s * tTU^^^ 1 0 2A(u^- h ^^^SSSi^S) 

fttfwj;?*) <038£»*fc. IRM^-h^Sl 2 l 
Ate, fc** h • ^^^ic^i-^^S^nfcx-^ffS: 

[0 0 19] JbiiiLfc:: fcKUPjiT, *3593<o3r* y> 
S DRAM(i x £ bl^ X-^A/J/^^ (I/O) 

/<s/7ri2 4*tu r<zv<;y :7rte. =*-ry^aS 

DRAMIOOCA*^^ ^ty^^SDRAMl 0 
O^^fca^^tl^x-^^S^^A^^-Y^^r^LTVN 
5o x — ^ - 7yf 12 2 Al*, 7 f — * I /0^;y77 

124 tftui/x? i o 2 At<om[zmm^ti. 

X? 1 0 2A35>bf-^ I /0^y77 1 2 4 
ti^r- ^Sr7^f"t-5o 7*—* • 2 2 Ate. 

I /0/<y7r 1 2 4 tir^^liiig^l 
2 0AfcOlHfcSM*£tU X-^ I /0/<y77 12 4 
^fe-fe^^ifilSSl 2 0 ACA*^^)f-^^7 y*f- 

-tZo ^y^sDRAMioofei^ff^ 

AMI 0 0^«^$tt5^^n y^flr#4:IBJHUfcW 

[0 0 2 0] W ^o^n-fe 5/^4 fcte^-^y • =>h 

i^aSDRAMl 0 0 £$IH£PL-C\ t?^^^ 1 0 2 A 
-eA^--^:/^ • ^--v cof^I— '^>^ 1 0 

4 A<7)*j-j£1-£>^ey • • t-Cs MfT^^e 
y Uf^&JJS-e* 5 ± 5 l-t 5 r i 5. fflW^St 
te, *t7^SDRAM10 0fc(!|«LT, 
* 1 0 2AM*3ft5^-;* MKBt9»f^4:, ^^f-^ 

TK10 4 Al£*3tf"5/<>* • ^V^V — istfoftt 

®^Ste, ^•Vyv/aSDRAMlOO^ffllt, ff 
1 0 2 AfC:fctt£/<-* hfiJB^ftfEi:. "*VU 
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^ y • - 7K10 4 A\Z&rtZ>'<>? • T^X 

*tyVaSDRAM100SrM» 
It, fi^v^* 1 0 2 AtCSSttS^-;* bH5»0»f£ 

/s-rs^y •/<y^-7Kio 4 Atasw-s^:^ 

[0 0 2 1] *^^CO^r^ ^^SDRAMl 0 0 te x 
10 Sfefc, »2 0Hffl*y ■ • T^ir* 

•^^ey (SDRAM) ^V^t, ^2CDirV^iii|iI^ 
t. mZiDWf^ — ifb&mZ-X^Z. |2(7)SDRA 

Mte, H2<z>^y • *^s9 • r wic«KS*tfcj(!2 
te, i2^^yh- 7^y^sti2(7)^^y • 

te. "r-ffrcDmmcDW&m&l-tZo J^PMz.T*'* 

20 *'pjmteWi2<Dfti'i/*<?te, m2<D±^xm<m%5\z ± 

K^*ttfcSB2oa^«a^— h#ai o 6 b^s, 12 
<D±>xmm$&bm2<D??i'i?x? 102 b ir^raicis: 

ttb^ IJffShTV^5^t7^.SDRAM^«F^ 
^^eytb^fc^oT, 9i2<D\fyh • 7-<^\Zlfl£-fZ> 
?—9fi&, 1 0 2BHy-bt6 0 

l^i:^rt7^SDRAMl 0 0^g2OSDRA 

M^^lcA^axSx— ^te, *20ty^iBSi 

0 6 BfcioTSafc&it, f§2C0^y • • Tlx 

30 ^i04Bi:»5iJn5„ iS^WW^t^^s 

DRAMOI 2 <£> S D R AM/<y^ ^fctH^J Sit^T*— 
^te, *2©ff^# 1 0 2 B<Z>^£>e>Rtti£ix5o 

i2 0ffu^^ l 0 2Bi:^ix67-^ffft *#J 

{C^2(D^^-y • «7W104 Bd^i2^t 

oT, JS2<OfTU^^ 1 0 2 BtCal^ft^y- h$tt 
5 0 

[00 2 2] 119, ilO, ill £#KSLT\ M^S} 

40 v^r, ^^eytttg^ftA{cL. ^rA^^iSrg 

[0 0 2 3] 19 (|4-i7tft) ^c:^^v^T, 

• 7^7^-fo7yK^ ^rt^^iSDRAM 

Sl0 6Al:iot7-^^7yfSti5o rtOW/S 
T\ ^tx^l0 2A^glt *^M^^^T^fc 

(Dfftf, 1 ^ n y ^ • ih^T 1 0 2 A 
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f->r^/^T% ffy^—^fiK 3rir yis=± 1 0 2 A&itfir 
>**i*I§Sl 0 6 A^^lC^T, 7 5/f^tl5 0 i" 
^T^StE^ te, ^t'r^l0 2A^fer-^M 
U 7W 1 0 4 A^T^ir* L^V^T% DRAMT 
Kl04A(t kte^, ^-^^^^ftS - £te 
j&ST?te*V\, DRAMTW104A^ 

*5*l»TS*5*»6t?*5. I»SDRAMiO/<y 
^17— K (backward) 

5^ v'a S D R AM-Cff 5 w i: l:ftt^# T? & 5 B 
^ h«rJl*Ti-5fc»tctt, ^ft^y^-r— ^- =3*^>K 
SMx?)'^-;* bOS^T^fijC0 2 ^ n s/^ • U--f ^/u 
rt(u4^5r^^t^5o SDRAM7K10 4A^ 

(3\ S»jy y\^y\y=L . K (12 9tf>fl#£ijT 5) *5 

[0 0 2 4] ^t^^ (-<— v^) Wz.s+ls? • 

— ^te. t-^'^-^n-XU #:<£>tTT^-ir 

hi- 5 (BIO) o >&3B«rfl§V*T, ^y^ 

i^#5o ^ttte, *tJX^SDRAM10 0^# 

<«r (Hll 2*5±WH1 3) 0 ffdr^> 

Sfc, [HI 1 ic^-f-J; 9 tc N gt^lM^/^ 

[0 0 2 5] ^r-t y S D R AM W> ttftfeftra 

IJiH^S: £te\ ^ftr^SDRAMli, mm 
SDRAM*«*Sd»7fc9cotti63W/SLS:^.x.5 (H 1 2 

fciweai 3#bs) 0 -r/^^^ s ^^^sdram 
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^#"Cfc5o wttfi. A^Jx — *cDft^<£>lf;y has, ^ 
^ey • -fe/W^iB93K#jttS*L«4"C, DRAMlt 

[0 0 2 6] Hl4— E)8 tC*5V^T. DR AMir^^tUB 
S (106A, 106 B) frh(D?ff— 

» do 2 a, 102B) ^te^tis, rtlli, 

ii^=i-7yKlt Hyv'a (102a, 10 2b) £ 

[0 0 2 7] *3BWott©*lS«JcJ:tLtf, -*vi^— 

20 ^^-T^ir^-^^ey (^rtr^SDRAM) 7/^ 
^ 1 0 0(4. mm^^-r^ • • T^ir* 

•^^y (SDRAM) ^<>'^S:^-LTV^5o :^)SD 
RAMfl, — ¥l 16Ah irv-jxififtSi 2 0 

Ai, ?ij^=3-^i 1 8 A^§:^"Lrv^5 0 ff^^-y 
116 Ai4, ^^y • • T W 1 0 4 AfdSM^ 

tl, * * y • - 7W104 AftOf- ^tTSrS 

^i"5 0 ir i^itilBS 1 2 0 A(i, fcT^b-v-rvil 
9 A^rST^^y • *7K10 4A{:$iJ 

*U fT^^~^l l 6 A\z iotlRJhfcf-^ffS: 

30 7^ft^o ^Ij^n — ^1 1 8 Ate, X — ^ffC03fM^ 

0 2 Ate, irV^tiilSISl 2 0Atiot7r/fStifc 
^-^fifSrftrttt-So a«»I^- h*ai2 1 Ate. 
ir^^ltf|FS^l 2 OA^ffl/^^ 1 0 2 At©rai:K 
ftfetb, ^tT^^TV^^t^^SDRAMlOO^ 
#^0^^^-y if^taoT, ^^-7^^119 
AC#4t5f- ^^T^s Ri/^^ 1 0 2AII8RW 
hi-^c f^lff^^tr^SDRAMl 
OOCAAJ^f-^l^ iz^itMeSl 2 0 Aicj: 
40 otfS^il, ^^y • -7K10 4 A(C*iX 

£fr£o aDKI^I^f jy^SDRAMlOO^ 
^a^J^fl^^-^te, tTU^?10 2AOW^Bt 

a^H5o 1 0 2 Aic-grSjxS^-^fTte, 

ftfflf^^y '^y^^Kio 4 a a>e> -ferritin 
«i 2 0 AtcKffi^n, #^op<^ey ftflsjctto-r, 

1 0 2 AKlRftfcy- h Stl5. SDRAM 
<nWr=i-yi 1 8A^ S6)lcK*tfe*tT, ^i^^ 
9 1 0 2 AfcJ:o-C#jttSttfc7*— ?ft<Dffim<D&i%m 

50 y^^r 1 0 2 A^y- hSttftttSfcOidflSOlU^ *5± 
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(9) 



tz7 f —??T&, ff^^ 1 0 2 AtC^— h U rtt^ 

[0 0 2 8] ^rt^VaSDRAMlOO^D^y^ 
^?<Dtz#><D^mi 0 8«rRtf-C. S&^iM ?^\Z 
IfI2|OSDRAM^ISH^- KKffiSi"5»a 

K) -CftflFS*, :jxiaHhfti> J6l*3J:tf»2 

^n^^^^^a^, I2 7*3j:tfl2 8 5 WTic£ 
6fcBHKIIlBt5i5K, ^~ K • i^** 108^ 

factor, tT^irtTt^ 

[0 0 2 9] IRtiy- hfgl 2 lAii ^n^9 

o 8^boa«f§^ts 0 20 
a«»iy-h#ai2iAit mj^r^x^-< 

— h^tLfctT^r, SDRAM7Wl04A^feff^ 
^^10 2Al:Si«)lcn-Kt5o S&Kl. ^SiA^ 

IKS*— K<^»*5J:t5»a*3T^ KOJS^WK, 

My-b?gl2 1All mZ-Ttv-j^— hZtltz 
ft*. ffU^^10 2Al^gUV\ « 
#©«-CI4, ff^^l0 2A(i, aSt=*-r y^aR 30 
»9^tLTl#, SDRAM7Wl0 4Alt 

*»4DRAM*a*^y^ t u«<. 

[0 0 3 0] ^^yv'^SDRAMlOOIt £oi^ 

m2(Dmmy-(-m - ^^^^ - 7^t^^^y 

(SDRAM) &ffix.Z>^ Z> 0 r<ZV<V 

y • sOi? • TWrt<7^2^— ^ffSrSSll-So S?2 
©■fe^^iiWStt, ®2C0f ^ h ■ 7^y5rgt, 31 2 40 

<z»*y • so* ■- r u>r i^ssKsn, 12^- 

So 3 fed* *20t^*«»t*20ff^?t 

©Wfc*2<o»R»a^— h#Hr«:W:»tT, * 20 try 
i"So f ^^tjft^Cf 2 <7) S D R AMCA^I ^tl5r 50 
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—9\%, m2(D±>^m^^z^^x§:mhti, %2<n 

"Of '7Kllfii*jl5o ttlfc&ftft^fc 
S2^SDRAM^tffl*^67-^ll $&2<DftU 

t 5 — *<Dm*. ^2o^^y «/^^ -7K 
[0031] *»B©te©tt«teiixtf, -^/W- 

^ - Jl/tfJ* - T^ir* • ^^ey (^r>aSDRA 

M) IC&^T, ^n^^'^^a^J^- 

[0 0 3 2] HJW^V • 7^ • T^ir* ■ 

^^&y (SDRAM) 'Of&mt&XT'iy^&'Sfr. 

ztDsotn^ ■ sot . r WfcSMasjxfc. 

fl^^ (ROW REGISTER) ^t£ft 3 * X 
tt, Utr^tb^^Y y->=L SDRAM(Z)#^0|^i^^ 

v/a S D R AMCA* $tl^)7-^ Sr, ir^^i#®St- 

x— ^frtt, S«3^, ^^ey • ^>-^ «7WKt> 

5 \Z y ^t'y^SDRAM^7 P D^7At5^7y7° 

[0033] -<Djjmz. a«»ay-h#a 

— KSJxfcfTSr. SDRAM^bffi/y^^Cgi^C 
^n^yK^IC, ^Y r> a • ^y v'-fiv 51 
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ftUi?x?[zm&\^fj:\,^h<nXhV , '&%<D&}XIL ft 
SDRAM/^y^lt ^iSDRAMtii^y^tL 

[0 0 3 4] ^^PJ^^n^^-^^/W • 3r-r jyv-zr • # 
A-T^ir^-^^ey (SDRAM) /^^SrRitS^ 

"rvrftt?*, M2coy^y ■ • 

r WteSBBEStu ^2^)^^ey • • t Wrto 

tgrnzn, m2<Dfty*^-y{c£^xmiR£fttzm2(D 

<Oir>^i^itJM^^m2^i/v ? ^^ ^rora{-^it. Hfr 
^n^^-v SDRAMO^^i^^y MlfEfc 

lr:x;*iMBSi;Lj;o-cWft&, H2co^^y • • 

(DfrWttiiTo M2<Dftui?x?\^'£thZ>7?—?rfl*, 
ft^fci, »2tf»-=&y • ■ TK^bf 2©ty 

[0035] mit<Dfcm*r- k» i v*»a*teas-=E~ 
y v'a. • # y >— ^rfflA^r . **<e>tvw ^ • ^ u 

AMCO^x-if^, ^^WLt^ty^SDR 40 
AMO*^^i/3.*:*iifti-*ci:Srnril^U -toil* 

(-ov^, ^e— K • US**# 10 8j5\ 114, El 5 S3 i 
\z^ ■fcf^«#ii*teas*- K*fcf4**ii^teiS*— K 

1 iort^ics^v^s^$ti5 0 50 
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[0 0 3 6] trLV^T^^- hO^ld, Sii^n 
■^v K«tf5t, *~ K ■ 1 0 8dSflg^£ 

tlX, ±>X*&m& (10 6 A, 10 6B) frbOy*— 
ftfi^WiSa (102A, 1 0 2 B) |:p-K^5 
j&»I?3&\ -t"^^*?irV^±i*MSg^?>0!7— K9-Y ^ • 9* 

• l/^^ 10 8/5^ ^ SDRAM 1 00^7 

y^m&^um^r- Kicks: «r»*-*-*Ltf, 

=^>-Kf4, i?>*iftS^O^-*£, SDR AMT U 
4 (104A, 104B) (102A, 
1 0 2 B) ^n — K£i£& 0 K • l/^^ 10 8 

^^tr^SDRAMl 0 0^jy^36S*#ii*<EaS 
KK*>5:i:S:»*-rixHt. »i&*=^^Kf4. 

(10 2 A, 102B) — <D±^Xig1m$5<D7* 

$>5t) , ^rtyv/aSDRAMlOOd 7*— *£SD 
RAMTW (10 4 A, 10 4B) fC»3&*it5£,> 

BO c 

[0 0 3 7] ^^^v'aSDRAM^iii^g (31 

x — T^t"^-<— h ^-^r. SDRAM7K 

(104A, 104B) ^^^r^^^^ ( 1 0 2 A, 1 
0 2 B) — te^^itT, 3r-r ( 1 0 2 A, 10 2 

tt, ffi'tC, ( 1 0 2 A, 1 0 2 B) £rn— K 

i"5^T% SDRAMir>"^tif|iI^ ( 1 0 6 A, 106 
B) ft(Dfty*—?fc^ »ii**fc(4ttffi9 ^-^^ KdS# 
*6ftfc*0*^y$/a -9*— ^K*fc»L<ft5 D L 
fc^ot, »i&*(EiS J &— Kt?tt % lo^y^ (10 
4A, 104B) fofz V . f:of:loODRAM^7 

[0 0 3 8] 9 {C4oV^r. SiA^te^- K«>tt 

fcttSlb^y ^-r— ^ ■ KJJiiSRBtt) K 

i/aSDRAMI:^5:t^5, 0#^jTOlC§ESi 

?u>y? 't^^/K'SDRAM^y^^^rf 

DRAM/yft-^ x SS^^="^^Klc:^<^n^ 

SDRAMA>^^\ ^ n — X^/cf^^y ^■■r — 

h-f%ZtfrX%Z> (^Dy^#aT3) o l*«JT5t? 
*ii*3-^^K3&S3BtT*ix5i, H^^sdram 
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3§H-5o r^WF^-C. SDRAMirV^iftlts^t^ 
=>^^ Kfi, y v'aa^^Ytf)^— 

[0 0 3 9] SDRAM-fei^ifiHSl 0 2 AioJltJ^ 

— 9 (H**1*) (4, ^^>aSDRAM(D 

5 0 r*U4, I*B*S D-R AMICSSJ Ji5 1 

H-ft^-^.#^-efc5 0 £fe>(C. SDR 
AMAt^^'^^ (10 4 A, 10 2A) (DM 
UPMU S D R AM(DD R AM/<y ^ OSS 1^ C t 
OTSDRAMi:©Sbft5S»tt©fcftK«, 

RAM©Hlfiff*- KK#-j-5=a— K^ttS"*-« (0 
8#H8) o ^^^0#it(4, ^^^SDRAMS:, 
SDR AM £ 1 0 0%BBMfe&s*>5 ± }Kt5: irSrft 
it. g£#<£M^ey • ^yhD-7^i^fA (0^ 

r AM^ig sdr AMicf^s r t Z^m^-t 5 C 
[0 0 4 0] * t y S D R AM**tii*(E3K- 

D RAMir v^i#it§I^^^V N TH^£ 

f4, ^^>aSDRAM#, IrI — COD RAM/^y^ 

[0 0 4 1] fftfH i o & J*flB Its #»i&*«=e— 

RCD <D&K % •fLV^3&»6>Of f — ^trT^-fe^i-Sfcft 
(-s BER9 3-7yKS:^ty^SDRAMi:^5l 

SDRAM^^t^>^l-6iJWo ift^y^ir 
-^Wffi^n^h SDRAM^yft-^ 

%o 2^ny^.f>f^^ SDRAM/<y^^ 

t^'VaSDRAMIt tTYSr^-Y yi/a|^P- KL4 
V\> ftbtHC. SiA^x-^Srffl^T, SDRAMty 
^itffiS 1 0 6 ASrHSf U dfty^l0 2Ali»» 
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^^^5^^>^F fe 9^(4^•~^ P >LTV^5 2 0(D^fT iff 

7—T9Sr#fig) 0 El|»<?5»a*3^^Ktt, 
r-^ ^ S D R AMrt (Dfr Y (Cf i^tfo K 

fcttv^-c, sDRAM^yft-v'^W, ?tyj8s?¥ 

[0 0 4 2] _ba! bfc*»ii**5S^~ K •tyFTy 
XI4, ftoi^^^r^ (Hi^rT) tc*tLT3l»#j 

[0 0 4 3] :Oj;5(^i'yv / aSDRAM100 
[4, S DRAMAS Uit-fbWft*AS:*i-. Wx.fl 3r 
tr>aSDR AM 10 0 CD#fricf4 N XHH!2pi<7) SDR 
AM (0»J*lf4, 1 6Mtf 3/ b SDRAM) — 

^rt^^SDRAMlOOit fc<D X 0 C i: 

30 J;ot, S D R AMi y ^ 17 - K2»ttS:«»t 
5c (i) SDRAM^vy K, 7K^, 

x — ^ • -fey F7y//*-^ Kl*mi*r*aK— b U 
(i i) TMMW<D 1 6Mt'y b SDRAMil^lCtV 
• T£ bfcJzU^s/^ — v*£:fl3V\ (i i i) SDRA 

«£S«r/Hl\ (i v) f-<T(Di^»t*3o(7)CA 
Ss»t>l»nBO»fP^#i-S-?-*--h*#*.6. MIS (i 
v) fco^TffiWctft^i-fc t N ^r>aSDRAM 

f4. 2 0^CAS^BJP|(:S18 3MHz-l 3 3M 

40 h z o®H(^il^^:T*tif^-r5 0 i--<T(^wtLbc7)Jl^ 
*-e»fp-*-5fc»li:i4, I$SDRAM|j:30CAS^ 
^IBSrifi:*ti-S. ^(O^^ Hr^SDRAM 
(4, *<0»^«je»["e. 2*5«tt>*3C0CAS#^H#ra^ 
ftfESrf-^- b"TSo WAtf, lOOMHzCAS^ 
^ri^r^y^^SDRAM^fi, lOOMHzCAS 
fiptHB3SDRAM3yfn -;K*<^t 5 B L^^ 
SDRAM^yFn-/^ ^r^r^SDRAM 

OttH6f4, ^(DttU^tetfZ SDR AM t W\ <bo 
50 [0 0 4 4] flMBtt^^fe, **WfcJ:6*iry>3. 
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SDRAMSr, liSDRAM^^mffi^n: 
irtfS-e#£ o £ fefc* SDRAMSJ«f^^i?)ii5 

cb, l¥SDRAM(Dj;5(^t6^{:, ::t*t 
[0 0 4 5] rrtPJt5 J: -5(c: N ^tr>aSDR 

AMIS, ^2pSDRAM^tttg©JI^S:, ^JfcAWfc-T 
SDRAMW#^W»>H5c £ S>f^ ^r^^/ 

m S D R AMC^f L 2 fe£A±(D ^ y ffifgiCOft^ £ 
(Hi 2joJ:t> + Hjl 3) 0 ^t^^SDRAM^ 

[0 0 4 6] %ffe<DmMM\Z£oXm>Wl,tl 20 

[0 0 4 7] t^itt, *»W<0«*KBBLT£ilT 

(1) ■ T-^^^joJ;^*^ 

#41-$ • J^PJ* • T^irx • ^y 

a SDRAM) xVM^C^V^, HJta^V y* • 

yl/ffJ* • T^ir* • ^^ey (SDRAM) /O^Srffi 30 

fc. mjffi^^y • T WftcD^-^^T£2ii^R-r 

5^77 ^ =I— fc* y b ■ ^STfutS^y • y< 

U iUf£ir tftM^^ X.^X"7 y=f~ ^ fitly"— 

SufEir >**S<6S t mrlBf? u S** * £ tf> FAKIR It bti^ 
l£fr£;h, 5 sufB^-v yi/a. SDRAM<Z)#^^^^ 40 

DRAMCA^^ti^f-^^, mJfS-tr >-^±#*M^(c: J: 

m%Lvm¥<p{zmm*'Y ^^sdram^^a^ 




4^(11^1 0-134572 

22 

^lfcitf^o^yv'a - ^y v-^T"Cif^t5 

J££<S;i6, rttW»it5*ty^SDRAM 0 

(2) «TlEWR»3S^-h#8l:Ht, tWE^o^? 5 ^ 

•TU<lte s WiDR AMf iA^^y^ i LTK , 
^^:^#mti-^-hffi (1) l:E»^y^SDR 

(3) BWESDRAM^^^OfaJHJlJWR^att, 

^r-Y y S DRAMf^ ^ Q 

(4) HufafTT^— ^twio-CBRStLfc^— #fT^. 

m&mtf— b^mz. try h • 9-<^fc#SEi-5»»s: 

i-^JbfS (1) fCia<ftO*^r SDR AMr^^ 

(5) mznmmyj-r^ • . r^ir^ • 

^^ey (sdram) sO-f&mzL. r^/O-^fi, » 
2co^^ey • ^>-^ • T W^SBKStufc, mjfeS2(^ 

m2c7)^^ey • s<>-? • TKI^^il^ MI5^2 

tuf£^2^irv^tii)jI^}c:J:oTy y^SJtfc^— ^ff 
5 ^ 2 co ^ ^^i^ tcr ^ ir ^ Brtlttfi ^ >^ # 
5r{i^. W1EJIS2 0ir^Jt**ttinEJ(5 2 0tT^^ 

^ k<om^n^hti. *fTStLSfflriE^^y>aSDR 
AMco^^coiu^^^y sffe^oT, «riE*2 0fcry 
h • 5>r vfc^RSE-t-ittrlET*— ^firSr, WISH 2 cDf?^ 
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R^^SDRAM^^fclA^SJxSx — ^Sr, fiuf5 

y •rw^»a*. ttffio»f^*tc«(rffi!B2 

y ■ • r W36»b»EJB2©-fe^^*lMHIteKa 

ti"S±ia (1) ^ISfScCO^r-V ^v/aSDRAMr^ 

(6) wie^o^9^^^a^, K- *: 

r i£^@<h-r5-bf£ (1) l£|E«£>3r-Y r/-> 
^ SDRAMr^^o 

(7) aWE^o^S^^Ik^ y^ir-^^x^v 

5_LfE (1) l:Et©^tyV a SDRAM?/W^ 8 

(8) «nE7 F n^9 5>'# f #flt#, ^M^^^-^n^ 

(1) \ZlBMt<D*-Yyis=, SDRAMf/M^o 

(9) ^V'^ • T — *7"^^-vS:*i-S*ir y 

(*tyVaSDRAM) ^M^KSSV^T, 
•^^yu • ^r-r • ^fy >— Sr*4Ti"a*fe"C*>-? 

T\ HJH^ ^5 • 9>^A - T^ir* • ^ !> 

(SDRAM) ^^^StK^S^^^^St^, Z<Ds< 
> fit* ^P'/W'TW^tit Sul5^ 
^ey • ^>-^ • r Wrtco^— ^friaRi"**??^ — 

^t. try h • y-O'^mrmmt^v • • ru- 

feJx. llfT*ix5*ttlE*^syVaLSDRAM<©4*3e^ia 

aSDRAMA^UASilif-^S:, fufEfT I*" v 5 * * 
iA^f"^ * fCflWS SDR AM^ii*»f^*— KJCffi 
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. U rtt^ctt), ^Jt^ftg! I*5il«ll2 0*-Yy>3. 

• TKy ->-(DT-e»f^-*-5 <t 5C, SuiE^s/v^SD 
RAM^^d^^^t^T 9 ?:^ rt^i^r 
t5^o^5^^ • ^y »T*ifc. 

(10) IHEWliiy-hMH:, SufS^n ^9 ^ 

SMEfT 1^**14, ?fi 
-TWI1 «iDRAMS^/<y^ ^ LTl 

<. r t *%rmt-tz>±M (9) ^iettt^u^-^ 
/u . tK y v^-n^^&o 
20 (id iutetT^^-^iciorii^^ixfc^-^tT 

5. r ^^#m^-T5JifS (9) (^fS«c7)^a^^^^ 

(12) f2^^t-; y^ • 7^¥J± • T^ir^ 
30 -^^y (SDRAM) /<>^4rl5tt5^y : -y^ , ?r^ 

a Six, HUf5^2(7)^^y '7WW2^ 

• 7>f v^sthuIs^ 2<D^^y • • r u>r ic^ 
«Six, «WB*2<otT^ = -^t-J:oT»«$ixfc«rlE 
»2 0f :r -^fi : S:7 3/f 1 i-**2 0-fe^itB#i:, StJ 
E» 2 O^-^^^BFfMco^iJ^S^i-^^ 2 0|^»?U3l 

^ S fc x - * » #5 -T 5 2 co 9 > y J* \ - T ^ ir ^ 

t SufS^ 20ff^^i cop^cl£tt feix, 

y»f^{ct^ox. mmm2(D^^ b • 9^>-^#SE-t-5 

SufSx-^tTS'> mjf5^2<Dnuv ; ^^iciltR^(c^-- 
h 6 1R 2 oatJRf&gy - b #^?rl^tt 5 * y ^Sr* 
»ii*»f^*J-ttfE*^iy^SDRAMfcA^S 
ftj|E^2co-t:>^±i*I^(c e toTS^o 

t> atriE* 2 co^ y • . t u>r (cSii^, 

«9»l^4 I i-BtjfE^2cO^^ s/S/aSDRAM^blHAS 
50 n-Sx-^Sr. t5l5S2cOtTUv ? ^^O^^^SetaL, 
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\z y StjfS^2co^-=e y • - r W^5?mrfS^2(^ 

S*L5, -r5±fE (9) KIEiUO:/*^ 

(13) luf2^t^v'^SDRAMyn^7^y^l 
(9) tB«©^B^?-?^/u. Tjfy 3fcf?#fc 

(14) wia^^r ^^sDRAMyp^^y^it 

«r«H»2:1-5-hlB (9) \zWM<0^u^f^^;^ . tf?y 

(15) mjfB^^^i/^-SDRAM^n^^^v^f^, 
S_bfB (9) fc^cD^o^^-^^/u- #y sfefKfr 

[[Hi] §E£n<£> (2Mtr^ b x 4 i /o x2/<y^) |^ 
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